The usefulness of endoscopic ultrasonography (EUS) in the evaluation of rectal varices (RV) was determined in 50 patients with portal hypertension (PH) and 25 PH-free controls. F1 and F2 varices and angiectasia were specific for the PH group as evaluated by endoscopy, but there was no difference between the PH and the control groups with respect to the frequency of blue vein. The detection rate of submucosal veins (SMV) with EUS was 88% for the PH group and 68% for the control group. The mean SMV diameter was significantly greater for the PH group than for the control group, and no 2-mm or larger SMV was detected in the control group. Serum albumin and cholinesterase levels were significantly higher for the RV(+) patients with SMV 2 mm or more in diameter in the PH group than for the RV(-patients. The spleen index was also significantly higher for the former group. The frequency of RV was significantly higher for advanced PH than for mild PH. RV(+) was detected in about 30% of endoscopically normal patients in the PH group. The results of this study indicate that EUS is useful in detecting RV and evaluating its pathological condition.
INTRODUCTION
It is known that plenty of collateral circulation is formed in and out of the liver during the course of portal hypertension (PH) in liver disorders such as cirrhosis. Various collateral vessels form between the portal system and the systemic circulation according to the severity of PH, commonly producing esophageal and gastric varices in the upper gastrointestinal tract. Gastric congestion peculiar to PH is called portal hypertensive gastropathy. In the lower gastrointestinal tract, on the other hand, PH produces a vascular change in the colonic mucosa called portal hypertensive colopathy [1] [2] [3] . It was back in 1954 *Address: Internal Medicine, Tokyo Kyousai Hospital, 2-3-8, Nakameguro, Meguro-ku, Tokyo 153-8934, Japan. that colo-rectal varices were described for the first time [4] . This disease has since been considered important as one of the causes of bleeding from the lower gastrointestinal tract [5] . Rectal varices (RV), among others, once ruptured, usually present great difficulty in diagnosis and treatment, though they occur less often than esophageal varices (EV). Since RV are enlarged veins that are located near the anus and are visualized by endoscopy as a characteristic blue-tinted submucosal tumor-like elevation, diagnosis is relatively easy, but their changes with time still remain obscure and are difficult to evaluate objectively. The literature is sparse on endoscopic ultrasonography (EUS) studies evaluating colonic submucosal veins that are hard to examine by endoscopy. Information available in this area of inquiry has been provided by Dhiman et al. [6, 7] who studied rectal PH by EUS, Malde et al. [8] who investigated RV by transvaginal EUS in PH patients, and Zeniya et al. [9, 10] On the other hand, the vessel visualized by EUS mainly in the submucosal layer was classified as SMV (Fig. 3D) .
The spleen index (longest diameter by thickness of the spleen on the US scan: SI) was used as an evaluation variable for PH.
The study was broadly divided into two parts. In the first part, (1) the frequency of endoscopic changes and the rate of SMV visualization by EUS and (2) the SMV diameter determined by EUS were compared between the PH and the control groups. The RV were defined based on the SMV diameter. Next, (3) the relationship of the presence or absence of RV with clinical characteristics of patients in the PH group, (4) the relationship of the presence or absence of RV with hepatic and SI in the PH group, (5) the frequency of RV as classified by Child in patients with liver cirrhosis, (6) the frequency of RV by the severity of hepatic function impairment, and (7) the relationship of the presence or absence of RV with endoscopic findings in the PH group were investigated. (34) 14 (28) 15 (60) 44 (88) 10 (40) 7 (28) 17 (68) SMV: submucosal vein. The significance of differences between the two groups was assessed by the X2-test and Fisher's exact test, and the differences were considered significant when p < 0.05.
EVALUATION OF RV BY EUS IN PORTAL

RESULTS
(l) Relationship of the frequency of endoscopic changes with the visualization rate by EUS (Table II) . (18) patients with BV. SMV was visualized in a total, of 44 patients (88%), including 1.4 patients (28%) in whom the endoscopic findings were not remarkable and SMV could be visualized by EUS alone (Fig. 4) (Table IV) .
The RV(+) group had a mean age of 62.5 years, consisting of 21 males and 10 females, and the RV(-group had a mean age of 67.9 years, consisting of 14 males and 5 females. There was no significant difference between the two groups with respect to the incidence of hepatopathy as the underlying disease, but the RV(+) group tended to include a larger number of patients with alcoholic liver cirrhosis (5/6).
There was no significant difference between the RV(+) and the RV(-) groups with respect to the presence or absence of EV or hepatocellular carcinoma. (Fig. 4) .
There was no difference in the incidence of FIV]F:zV with respect to type, while the incidence of RV which stood at 53% for A, 68% for B, and 75% [14] describe it as vascular ectasia, and Sakai et al. [15] call it angiectasia (AE). It is said to be common in patients with PH of cirrhosis. The spider angioma-like lesion is specific for PH of cirrhosis, but its incidence so far reported widely varies from 6 to 63% [1, [12] [13] [14] . It appears that the lesions are so small that they often escape detection. The dilated blue vein is a blue vein 2-3 mm in diameter. The blue vein is the term used by Sai et al. [12] and Fujii et al. [13] . They have reported the incidence is high, 30-51% in patients with PH and that it is highly specific for PH. It is liable to undergo morphological changes depending on the amount of air insufflation in the endoscopic examination. BV was detected in 36% of patients in the PH group and 40% in the control group. Any argument for its morphological invariability would seem hardly tenable, objectively.
Varices are observed as a characteristic blue-tinted submucosal tumor-like elevation and, therefore, diagnosis is easy. [6, [16] [17] [18] [19] [20] [21] . Its incidence is lower in Japan, at 16-21%, than in other countries [1, 12, 13] . It seems that varices are more specific and objective than other consequences of PH. As suggested by the fact that the four lesions are collectively called portal hypertensive colopathy, they are known to be associated with PH, but their mutual relationship and the process of progression still remain obscure in many respects. These lesions are thought to become aggravated with time as PH progresses, but the process of progression has not been elucidated in detail. A most clinically serious event that arises from these lesions is bleeding from ruptured varices, in particular, varices of the colon. Nakazawa et al. [22] described RV for the first time in 1982 in Japan. In later years, ruptured RV was reported [23, 24] . One death occurred in our institution too. The incidence of hemorrhage so far reported is not high, 0.45-3.6% [25] [26] [27] . A copious hemorrhage may claim the patient occasionally [28] .
It is important to observe the patient with a hemorrhage from RV as in the case of EV. RV may be confused with internal hemorrhoids because it is located near the anus, but in actuality both the site and mechanism of development differ from RV to internal hemorrhoids. Hemorrhoids are not related with PH and are dilated existing hemorrhoidal veins that are localized in the submucosa of the anal canal. Hemorrhoids are a mere vascular cushion. RV, on the other hand, is the collateral that is formed between the superior rectal vein that develops superiorly from the canal in conditions of PH and returns to the internal iliac vein of the portal system and the inferior rectal vein that returns to the internal iliac vein of the inferior vena cava. This collateral circulation serves to decrease portal pressure [18, 29] . RV arises from PH of liver cirrhosis in about 70% of patients [30] . Other causes of RV include postoperative intraperitoneal adhesion, mesentefic vein obstruction, congenital anomalies of the portal system, vascular deformation, and heart failure [30] [31] [32] [33] [34] . It is easy to visualize dilated, swollen vessels of the colon under endoscopic control as in the esophagus, but the incidence of RV in PH is about 20% in Japan [1, 12, 13] .
Detecting dilated SMV before they progress to the extent that they can be visualized by endoscopy is very helpful in diagnosing RV early. Since [6, 7] counted SMVs and determined their diameter and the rate of visualization using a dedicated EUS apparatus. According to them, SMVs were larger in number and size in the PH group than in the control group, and the rate of visualization was 75-85% for the PH group and 25-30% for the control group. The rate of visualization was high in both the PH and control groups. The reason seems that thinner SMVs (1 mm or less in diameter) could be visualized in our study because we used ultrasonic probes that provide an excellent scan under direct endoscopic control and reveal details of superficial lesions.
They state that SMVs more than 2 mm in diameter may be defined as RV both because SMVs more than 2 mm in diameter were not observed in the control group and because SMV was visualized in 25-30% of patients in the control group. Naveau et al. [35, 36] reported that RV was related with EVs 5 mm or more in maximum diameter or a history of hemorrhage from EV, but the present study indicated no close correlation between RV and a hemorrhage from EV or hepatocellular carcinoma. It should be noted, however, that SI was referred to as a parameter of portal tension in this study because it could not be measured accurately.
Considering that the frequency of RV was significantly higher for the group with severe splenoma with SI -> 60, it seems that RV is not so much affected by hepatic function as by the severity of PH.
Endoscopic injection sclerotherapy (EIS) was started by Wang et al. [37] in 1985, and endoscopic variceal ligation (EVL) was performed by Levine et al. [38] in 1993. Similar reports were published in Japan [9, 10, 18, 19] . The 
